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? Constitutive androstane receptor (CAR; NR1I3)????????????
???????????????????????????[1]?CAR????
?????????????????????????? heat shock protein 
90???? cytosolic CAR retention protein????????????[2?3]?
???????????????????????CAR??????????
???????[4]??????? CAR ?????????????[5]???
???? CAR??retinoid X receptor (RXR)???????????????
????? CAR/RXR ?????????????????????????
??????????????[6]???????CAR/RXR ????????
????? P450 (CYP) 2B6???? CYP2B1/2?????? CYP2B10??
??????CYP3A4?CYP2C8?UDP-?????????? 1A1 (UGT1A1)?
??????(SULT2A1)???????????? P-??????multidrug 
resistance associated protein 2?????????????????????
?????????????????[7-10]??????????CAR ???
??????????????????????? 
? ???CAR?????????????????????????????
??????????????????CAR???????????????
?????????????????????????????????? CAR
?mRNA??CAR????????CYP2A6?CYP2B6?CYP2C8?CYP2C9?
UGT1A1 ??? MRP2 ? mRNA ???????????????????
[11]????CAR ??????????????? CAR ????????
CYP2B10?mRNA???????????????[12]??????????
CAR?????????CAR????????CAR???????????
????????????????????CAR??????????? CAR
???????????????????????? 
? ???????? CAR ?????????????????????CAR
????????1,4-bis[2-(3,5-dichloropyridyloxy)]benzene (TCPOBOP)??
? CYP2B???? CAR????????????????????????
[13-15]????????????????????????????????
???? CYP2B6 ???? CAR ????????????????????
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???(glucocorticoid receptor?GR?????)???????[13]?????
??????????? TCPOBOP??? CYP2B10 ???? CAR????
??????β-???????(arylhydrocarbone receptor?AhR ?????)
???????[14]???????CAR??????? CAR????????
??????????????????????????????????CAR
???????????????????????????????????
???????????????????CAR??????????????
????????????? CAR ???????????????? GR ?
hepatocyte nuclear factor 4 alpha (HNF4α)?????[13?16]???? CAR
???????????????? HNF4α?????[17]???? CAR ??
?????????????? peroxisome proliferators activated receptor 
alpha (PPARα)???????????????[15]? 
? ??????????? CAR?????????????????????
?????(? 1??? 2?)??? CAR??????????? CAR???
??????????????????(? 3?)??????????????
???? 
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? 1?? ?? CAR??? 5’???????? LXRα??????? 
 
? 1?? ?? 
 
? ????? CAR????????????????????????? GR?
HNF4α??? PPARα??CYP?????????????????????
??????[18-20]????CYP1A???????? AhR??CAR????
???????????????[21]??????????CAR ??????
???????????????????????????????????
?????????????????????????????????? CAR
?????????????????????? liver X receptor (LXR)?
farnesoid X receptor (FXR)??? pregnane X receptor (PXR)???????
CAR??????????????????????????? 
? ???????? LXR??? CAR??????????????????
???????????? LXR????? CAR?????????????
???LXR ?????????????????????????????
LXRα? LXRβ? 2????????????[22]????? LXRα?????
??????????????????????????????[23]?LXRα
? CAR???? RXR?????????????LXRα/RXR???????
??????????????????????????? CAR??????
???????LXRα/RXR???????????????????????
?????? 
 
? 2?? ?? 
 
1-2-1? ????? 
 
? ?? CAR???????????? 2 kb???????????????
???????????????(CAR -2312/+58)?????????????
??????????????????+1???[13]?-2312 bp??+58 bp?
?????????????????????? DNA ???????PCR ?
? ? ? ? ? ? ? (5’-CTCTTTCAAAGTTTCCTGATGGACTC-3’ and 
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5’-CCAAACTCCCACGCTGTTGCTGGTTTCC-3’) ? ? ? ? ? ?
PCR-BluntΙΙ-TOPO????(Invitrogen, Carlsbad, CA, USA)???????
????????? KpnΙ??? XhoΙ???? pGL4.17 ????(Promega, 
Madison,WI, USA)??????? 
? ???????? CAR ???????????????????????
?????(CAR -619/+58?CAR -99/+58??? CAR -40/+58)???????
????????????????????????????? CAR -2312/+58
? ? ? ? ? ? PCR ? ? ? ? ? ? ? ?
(5’-CCTGGACCTCAGCCTCCCAATTAGC-3’ for CAR -619/+58, 
5’-CTGGTACCAGGGTCTGTGCCCTAACC-3’ for CAR -99/+58 or 
5’-AAGGTACCATCTCTTGTTTTCCAGA-3’ for CAR -40/+58, and 
5’-CCATGGTGGCTTTACCAACAGT-3’ for common)??????????
KpnΙ??? XhoΙ???? pGL4.17??????????? 
? CAR -2312/+58????-69/-53 bp????? direct repeat 5 (DR5)???
??????? CAR -2312/+58 mt ????????????? CAR 
-2312/+58 ????????????????????????
(5’-AGGCTCCATAAAACAGACATCTCTTG-3’ and 
5’-CCAGGTAGTCTCAGTGACTGTGGGGT-3’)? 
? LXRα?FXR?PXR ??? RXRα???????????????????
? pTarget????(Promega)????????????[24-26]? 
 
1-2-2? ???????????? 
 
? ?????????????????????? HepG2 ????????
????HepG2 ??? Dulbecco’s modified Eagle’s medium (Invitrogen)?
10 %?????????(Gemini Bio-Products, Woodland, CA, USA)???
50 units/mL penicillin-50 µg/mL streptomycin (Invitrogen)????????
???37 C??5 % CO2 ?????????[27]??????????(50 
ng/well)??????????????(10 ng/well)????????????
?(pGL4.74?5 ng/well)????????????????????HepG2?
?(1.6 × 105 cells/well, 48-well????)????????????? 24??
?? LXRα???????? T0901317 (1 µM; Calbiochem, Darnstadt, 
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Germany)?FXR ??????????????????(10 µM; Sigma, St. 
Louis, MO, USA)??? PXR???????????????(10 µM; Wako, 
Osaka)??????????????? 24????????????????
????? Dual-Luciferase reporter assay system (Promega)????????
???????????????????????? pGL4.17 ? firefly 
luciferase???????????????? pGL4.74? renilla luciferase?
??????????????????? 
 
1-2-3? ????????? 
 
? ???????????[γ-32P]dATP (GE Healthcare, Piscataway, NJ, USA)
??????????? 2 ?? DNA ????? TnT Quick Coupled 
Transcription/Translation system (Promega)??????????????
????????????????????????????????[28]??
????????????? DR4 ??(cDR4)????? CAR ??? DR5 ?
? (hCARDR5) ? ? ? ? ? DNA ? ? ? ? ? ? ? ? ? ? ? ?
(5’-ATCAGGTCATCGAAGGTCAGAT-3’ for cDR4 and 
5’-ACAGTCACTGAGAGCAACTGGAGGCCACAT-3’ for hCARDR5)????
??????????? LXRα??(1 µg; Perseus Proteomix, Tokyo)????? 
 
1-2-4? ChIP???? 
 
? ?????(35 ???????????)? National Disease Research 
Interchange (Philadelphia, PA, USA)??????????????????
? HAB ????(Chiba)????????????????????????
???????????????????????????????????
??????(????? 396?)? 
? ChIP??????ChIP-IT???(Active Motif, Carlsbad, CA, USA)???
????????????????????????[28]????? LXRα??
(1 µg)????????? DNA?????????? CAR??? DR5???
????(-160/+58)?????????? 5’??????(-4500/-4300)???
?????????????? (5’-CACCAACCGCACTTTTGTCA-3’ and 
5’-CCAAACTCCCACGCTGTTGCT-3’ for -160/+58, and 
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5’-GAGCAGGGAGAATAATTGAATA-3’ and 
5’-CTGCTGTCTTCTCCCAGATACA-3’ for -4500/-4300)? 
 
? 3?? ?? 
 
1-3-1? LXRα?FXR??? PXR????? CAR?????????????
??? 
 
? HepG2 ???????????????????????? CAR ????
?????(CAR -2312/+58)???????? LXRα?FXR??? PXR???
??????Fig. 1A??????????? 3????????????LXRα
????? CAR???????????????? 
? LXRα? RXR??????????????????????? LXRα??
?????????????????????????? LXRα?????
CAR ????????????????? RXR ?????????????
???Fig. 1B ???????LXRα????? CAR ???????????
??? T0901317????????? RXRα???????????????
????? 
 
1-3-2? ?? CAR??????????? LXRα/RXRα??????? 
 
? LXRα/RXRα????? CAR?????????????????????
??????5’??????????????? CAR???????????
?? LXRα/RXRα????????????Fig. 2A???????LXRα/RXRα
????? CAR?????????????? 3????? CAR?????
?(CAR -2312/++58?CAR -619/+58???CAR -99/+58)??????????
???????LXRα/RXRα????????? CAR???????????
-99 bp ??-40 bp ???????????? CAR ?????????(CAR 
-40/+58)???????????????? CAR???????????-619 
bp??-99 bp???????????????LXRα/RXRα????????
?????????????? CAR?????????????????? 
? LXRα/RXRα? DR4????????????DR4???????????
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???[29]???? DR4??????????? DR5???????????
??????????[30]??????? CAR???????????-99 bp
??-40 bp??????? DR4????? DR5???????Fig. 2B ??
?????-69 bp??-53 bp? DR5??? 1?????????????-99 bp
??-40 bp????? DR4??????????? 
? ????????????? CAR DR5 ??? LXRα/RXRα???????
?????????????????? CAR DR5 ????????????
??? CAR?????????(CAR -2312/+58 mt)?????LXRα/RXRα?
???? CAR????????????????????????Fig. 2C?
????????CAR??????????LXRα/RXRα??????????
???????????? 36.0??? 10.6??????????? 
 
1-3-3? ?? CAR DR5?????? LXRα/RXRα?????? 
 
? ???????????????????????? CAR DR5 ?????
? LXRα/RXRα????????????????????? LXRα???
RXRα??????????????????? DR4??(cDR4)??????
???????????Fig. 3A???????LXRα/RXRα????????
??(s.)??????(lane 2)??????? CAR DR5??(hCARDR5)???
?????????????????LXRα??? RXRα??????????
????????????????????????????(lane 3-5)?
LXRα??? RXRα?????????????????????(lane 6)??
???? LXRα???????????????????????????
hCARDR5??? cDR4??????????LXRα/RXRα?????????
??? LXRα???????????????????????(lane 7-12)? 
? ????ChIP???????????????????? CAR DR5???
??? LXRα/RXRα???????????????????Fig. 3B????
???? LXRα?????????? DNA????????? CAR DR5??
?????(-160/+58)??????????????????????????
???DNA?????????CAR DR5????????????????
????????? CAR DR5???????? 5’????(-4500/-4300)??
LXRα?????????????????????DNA?????????
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????????????? 
 
? 4?? ?? 
 
? ?????????????????HepG2??????????????
????????LXRα??? CAR???????????????????
??????????????????????? RXRα?????????
?????????(Fig. 1)????LXRα/RXRα????? CAR??????
???????????? CAR???????????-69 bp??-53 bp??
????? CAR DR5????????????????(Fig. 2)??????
? CAR DR5?????LXRα/RXRα???????????????????
???????????(Fig. 3)??????????LXRα? RXRα????
??????????? CAR DR5???????????????? CAR?
???????????????????? 
? ?????????????CAR???????????-619 bp??-99 bp
??????????????? CAR ???????????????
LXRα/RXRα???????????????????????????(Fig. 
2A)?????????? CAR???????????-619 bp??-99 bp?
?????? CAR???????????????????????????
???????????????????CYP7A1 ????????????
?????????????????????????????LXRα/RXRα
???????????? [29]????????????CYP7A1?
apolipoprotein A1 ??? sterol regulatory element binding protein 1c 
(SREBP-1c)?????????CAR????????HNF4α???????
??????[31-33]??????????????????????????
?HNF4α???????????LXRα?????????????????
??????????????? CAR???????????-619 bp??-99 
bp??????HNF4α????(-118/-106)???????????[16]???
CAR ??????????? LXRα?????????????????
HNF4α???????????????????????????????
LXRα????? CAR ???????????? HNF4α?????????
?????????????? 
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? ????????? CAR???????????-69 bp??-53 bp????
?????? CAR DR5 ??? LXRα/RXRα???????????????
? CAR DR5??????DR4??? DR5????? CAR????????
???-99 bp??-40 bp????????????????LXRα/RXRα??
??? CAR????????????????? CAR DR5????????
????????????????????????????????(Fig. 
2C)?????????LXRα/RXRα????? CAR ???????????
?????1)?? CAR DR5??????????? LXRα?????????
?????2)LXRα/RXRα???????? LXRα/RXRα??????????
??????????????????????????????LXRα???
????????????????? SREBP-1c ?????[34]??????
SREBP-1c??sterol regulatory element (SRE)???????????????
????????[35]?SRE???????????????????????
HMG-CoA synthase?????????????? SRE (CTCACCCCAC)?
??????????SRE ?????? CAR ???????????-87 bp
??-78 bp?????(CTAACCCCAC)???????LXRα/RXRα?????
CAR ???????????????LXRα/RXRα????????????
???????LXRα????????? SREBP-1c??? SRE??????
????????????????????????????????LXRα
????? CAR ???????????????? LXRα/RXRα?????
CAR DR5???????????????????? SREBP-1c??? LXRα
???????????????????????????????????
????? 
? ???????????? CAR???? LXRα??????? 1?????
?????????LXRα????????????????????????
???????????????????????????????????
?????????????????????????????[36]?????
?????????????? LXRα??????????????????
??????????????????????[23]????CAR ?????
??????????????????????????????????
CYP3A?SULT2A1???MRP2????????????????????
??????????????[37?38]????????CAR ???????
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???????????????????????????????????
?????????????????????????????????? CAR
???????? TCPOBOP??????????????????????
?????????????????????[39?40]??????????
LXRα??? CAR???????????????????????????
??????????????????????????? 
? ???????LXRα???????????????????????
LXRα???????? T0901317????????????????????
????????????????????????[41]????????LXRα
????????????????????????????????LXRα
??? CAR ?????????????????????????????
??LXRα????????????????????CAR ????????
???????????????????????????????????
??????????? 
 
? 5?? ?? 
 
? ??????? CAR???? LXRα??????????????????
??????????? 
 
1.? LXRα??? CAR????????????????????? RXRα?
????????? 
 
2.? LXRα????? CAR???????????????-69 bp??-53 bp
??????? CAR DR5?????????? 
 
3.?  LXRα? RXRα?????????????? CAR DR5???????
???? 
 
? ?????LXRα??? CAR???????????-69 bp??-53 bp??
????? CAR DR5????RXRα???????????????????
???? CAR???????????????????????? 
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? 6?? ?? 
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? 2?? ?? CAR???????? 1?????? RARα??????? 
 
? 1?? ?? 
 
? ? 1???????? CAR????????????LXRα???????
?????????????????GR???HNF4α???????? CAR
???? 5’??????????????????????????????
???????[13?16]?????????????????????????
????????????????????FXR ?????? PXR ????
????????????????????????? 1 ?????????
???????????????[42]????????????? 1?????
??? CAR??????????????????????????????
? CAR ????????? 1??????????????????? 
 
? 2?? ?? 
 
2-2-1? ????? 
 
? ?????????-317 bp??????? 1?????? CAR?????
?????????????????????(CAR -317/+1579)??????
??????????-317 bp??+1579 bp????????????? DNA
? ? ? ? ? ? PCR ? ? ? ? ? ? ? ?
(5’-CTCTCTCTCTCTCTTCCCAGCTTGTTCAG-3’ and 
5’-GGTGGCTGTCACAGACTCCTGAATGT-3’) ? ? ? ? ? ? ?
PCR-BluntΙΙ-TOPO ???????????????????? KpnΙ???
XhoΙ?????pGL4.17??????????? 
? ??????????? 1??????CAR??????????????
????????????(CAR +1009/+1579?CAR +1386/+1579??? CAR 
+1501/+1579)?????????????????????????????
CAR-317/+1579 ? ? ? ? ? ? ? PCR ? ? ? ? ? ? ? ?
(5’-AAGGTACCATCCTGGTGTGGTGGT-3’ for CAR +1009/+1579, 
5’-GTGGTACCGCAAGAACTTGTGTCA-3’ for CAR +1386/+1579 or 
5’-ACGGTACCGAAGGGACAGAAAGG for CAR +1501/+1579, and 
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5’-CCATGGTGGCTTTACCAACAGT-3’ for common)??????????
KpnΙ??? XhoΙ???? pGL4.17??????????? 
? CAR -317/+1579????+1453 bp??+1469 bp??????? CAR RAR
???????????? CAR -317/+1579 mt ?????????????
CAR -317/+1579 ????????????????????????
(5’-TAACGCCAGGGAAGTAGTCATCGGCATGGTTTGGT-3’ and 
5’-TCCCTGGCGTTATCTTTTGTGGTTTC-3’)? 
? RARα?????????????????????RARα????????
???????????????????????? CDNA???????PCR
? ? ? ? ? ? ? ? (5’-CCGCTTGGCATGGCCAGCAACAGCA-3’ and 
5’-TGTCCATGTGGCGTGGGCGGTCACG-3’) ? ? ? ? ? ? ?
PCR-BluntΙΙ-TOPO???????????????????? BamHΙ???
NotΙ?????pTarget??????????? 
 
2-2-2? ???????????? 
 
? ??????????????RARα??????????????????
???(1 µM; Wako)????????? 1??????????? 
 
2-2-3? ????????? 
 
? ?????????????????? RARβ???? RAR ????
(βRARE)????? CAR RAR????(cRARE)????????? 1???
????????βRARE??? cRARE????? DNA?????????
? ? ? ? (5’-TAGGGTTCACCGAAAGTTCACTC-3’ for βRARE and 
5’-CAGGGATCAAGTCAAGGGCATGT-3’ for cRARE)???????????
???????? RARα??(1 µg; Perseus Proteomix)????? 
 
2-2-4? ChIP???? 
 
? ?????(35 ???????????)??? 1 ????????????
ChIP?????? RARα??(1 µg)???????????????????
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1??????????????? DNA?????? CAR RAR??????
???(+1381/+1521)?????????? 5’??????(-4027/-3790)???
???????????????(5’-ACAGAGCAAGAACTTGTGTCA-3’ and 
5’-TTGACCCTTTTCTGTCCCTTC-3’ for +1381/+1521, and 
5’-TAACCCTGAAAGCCTGTTCACCATGGATGC-3’ and 
5’-TGGTCCAGGGATGCCCTTCAC-3’ for -4027/-3790)? 
 
2-2-5? ????????? 
 
? ?????????(35 ???????????)??? 1 ????????
???????????????????????????????????
????????????????????????????????(???
?? 396?)????????????????????Ι??????? 6??
???????8 × 105 cells/well???????????????William’s E
???????????10 %??????????10 nM????????100 
× ITS-X (Invitrogen)?4 mM???????? 50 µg/ml??????????
???????????????? 4?????????????William’s E
?????10 %????????????????????????????
16???????????????????????48??????? 
 
2-2-6? ?????? PCR 
 
? ?????????????(1 µM)??48???????????????
???? RNA??????????????????? cDNA???????
ABI PRISM 7000 (Applied Biosystems, Foster City, CA, USA)???????
???? PCR???????CAR?mRNA???TaqMan Gene Expression 
Assays (CAR, Hs_00901571_m1; Applied Biosystems)???? human 
β-glucronidase (hGUS)? mRNA ???TaqMan Assay reagents (hGUS; 
Applied Biosystems)????????? 
 
? 3?? ?? 
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2-3-1? ?? CAR???????? 1??????????????? 
 
? HepG2???????????????????????????????
?? 1????????????????????? CAR?????????
?????????Fig. 4????????????????????????
?????(CAR -317/+1579)???????????????????????
-317 bp??+1386 bp??????????? 1?????????????
???????????? 66 %?????????????+1386 bp??+1501 
bp?????????????????????????????? 
 
2-3-2? ?? CAR???????? 1?????? RARα??????? 
 
? ??CAR????????1???+1386 bp??+1501 bp????????
????????????????? Genomatix (www.genomatix.de/; 
Genomatix, Ann Arbor, MI, USA)????????????????????
??+1453 bp??+1469 bp??RARβ?????????????? RAR?
??????????(?? CAR RAR????)?????(Fig. 5A)? 
? ????RARα?????? 1??????? CAR???????????
??????????Fig. 5B???????RARα????????????
?????????????? 1??????? CAR???????????
???????????? CAR RAR????? RARα??????????
?????????????? CAR RAR????????????????
???? 1??????? CAR?????????(CAR -317/+1579 mt)??
?? RARα????????????????????????Fig. 5B???
????RARα???????? 1??????? CAR??????????
????????????????? 5.2??? 2.4????????????
???? CAR RAR???????????????????RARα?????
??????????? 1???????CAR???????????? 40 %
????? 
 
2-3-3? ?? CAR RAR???????? RARα/RXRα?????? 
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? ???????????????????????? CAR RAR?????
??? RARα/RXRα????????????????????? RARα??
??????????RARβ??? RAR????(βRARE)?????????
????????Fig. 6A???????RARα/RXRα???????????
?????(lane 2)??????? CAR RAR????(cRARE)???????
?????????????RARα??? RXRα??????????????
??????????????????????(lane 3-5)?RARα???
RXRα?????????????????????(lane 6)?????? RARα
???????????????????????????cRARE ???
βRARE?????????RARα/RXRα????????????? RARα?
??????????????????????(lane 7-10)? 
? ???ChIP????????????????????? CAR RAR???
????? RARα/RXRα???????????????????Fig. 6B??
?????? RARα?????????? DNA????????? CAR RAR
?????????(+1381/+1521)????????????????????
?????????????????? DNA???????????????
???????? CAR RAR?????????? 5’????(-4027/-3790)??
? RARα????????????????????? DNA ???????
???????????????? 
 
2-3-4? ?????????????? CAR?mRNA??????? 
 
? ???????????????????????? 48 ??????CAR
?mRNA?????????????Fig. 7???????CAR?mRNA?
?????????????????? 3.2??????? 
 
? 4?? ?? 
 
? ?????HepG2???????????????????????? CAR
????????? 1?????+1386 bp??+1501 bp?????????
?????????????????(Fig. 4)????+1453 bp??+1469 bp
?????RARβ?????????????? RAR???????????
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????(Fig. 5A)?RAR?????? CAR???????????????
????????RARα?????? 1????? CAR??????????
???????????????????+1453 bp??+1469 bp??? CAR 
RAR??????????????????(Fig. 5B)???????????
?????? ChIP???????????????????????????
????? CAR RAR ??????RARα/RXRα?????????????
?(Fig. 6)???????????????????????????????
???CAR?mRNA????????????????(Fig. 7)??????
????RARα? RXRα??????????????? CAR???????
?? 1??????? CAR RAR??????????????? CAR???
?????????CAR?????????????? 
? ?????????? CAR????-317 bp??+1009 bp????????
???????????????????????????????????
?????(Fig. 4)???CAR????-118 bp??-106 bp??????HNF4α
????????[16]?-69 bp??-53 bp??????LXRα/RXRα?????
????(? 1?)?LXRα?????????HepG2???????T0901317
????? CAR????????????????????????????
???????? LXRα??????????????????(Fig. 1B)??
??HNF4α? HepG2 ????????????????????? CAR ?
???-317 bp ??+1009 bp ?????????????????????
HNF4α????????????????? 
? RAR?????? A?????????????????????????
???????????????????????????????????
?????????????????[43]??????????? A ????
?????????????????????????? RARα??????
??????????????????????????? CYP26A1 ???
???????????????????????????????????
???[44]??????????????? A ??????????????
???????????????????????????????????
[45]???????????????????? CYP26A1?????????
??????CYP3A???CYP2C???????????????[46?47]?
CYP3A??? CYP2C?????????? CAR??????????CAR
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???? CYP3A??? CYP2C?????????????????????
???????????????????????????????????
??????? RARα??????CAR?????????????????
???????????RARα??? CAR????????????????
????????????????????????????????????
???????????????????????????? 
? CAR ? CAR ????????????????????????????
???????????CAR ????????????????? FoxO1 ?
???????????????? phosphoenolpyruvate carboxykinase 
(PEPCK)????????????????? FoxO1 ????????[48]?
?????CAR????? PEPCK???????????????????
???????????????????????????????????
????????????????????????[49?50]????????
???????????????????????????????????
????????CAR?????????????????????????
???????????????????????????????????
?????????????RARα?????????CAR?????PEPCK
?????????????????????????????????? 
? RARα????????????????????????????????
[51]??????????????????????????????????
?[52]?????????????????????????????????
???????????????????????????????????
?????????[53]??????????RARα??? CAR ??????
??????????????????RARα???????????????
???CAR??????????????????????????????
?????? 
 
? 5?? ?? 
 
? ??????? CAR????????? 1?????? RARα??????
???????????????????????? 
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1.? ?? CAR???????????????????? 1????+1386 bp
??+1501 bp???????? 
 
2.? RARα??????? CAR????+1453 bp??+1469 bp??????
???? CAR?????????? RARα??????????? 
 
3.?  RARα? RXRα??????????????? CAR RAR??????
????? 
 
4.? ???????????????????????????? CAR ?
mRNA???????? 
 
? ????????RARα??? CAR????????? 1??+1453 bp?
?+1469 bp???????CAR RAR?????RXRα??????????
????????????? CAR ???????????????CAR ??
???????????? 
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? 6?? ?? 
 
 
 28 
 
 29 
 
 30 
 
 31 
? 3?? CAR????????? CAR??????????? 
 
? 1?? ?? 
 
? CAR? CYP2B???????????????????????????
???[7]?????????? CAR? mRNA?? CAR?????????
? mRNA ????????????????????????????[11]?
???????CAR ???????? CAR ???????????????
???????????????????????????????????
? CAR????????????? PPARα???????????????
??????? CAR???????? CAR???????????????
????????????????? 2????? RARα??? CAR????
??????????????RARα???????????????????
????? CAR?mRNA??????? CAR???????? CYP3A4?
?? CYP2C8?mRNA??????????????????HepG2???
???????? 
 
? 2?? ?? 
 
3-2-1? ?? 
 
? ??????????????????????????????????
?????? WY14643 ? Sigma ???????? CAR ??? Perseus 
Proteomics??β-actin??? Sigma????? TFΙΙB??? Active Motif?
?????????????????????????????????? 
 
3-2-2? ?????????? 
 
? ?????????????????? 6????? SD???(Japan SLC 
Inc, Shizuoka)???2??????????????????[54]?????
?????????????Ι??????? 6 ?????????4 × 105 
cells/ml????????????????????????? 2??????
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????????????????????????? 4 ?????????
???????? 16 ????? PPARα????????? PPARα????
??????????????????48???? 72???????????
???????????????????????????????????
???????????????????? 
 
3-2-3? ?????? PCR 
 
? ?????????(30 µM)?WY14643 (10 µM)?????????(30 µM)
????????????(30 µM)??48 ????????????????
??? RNA ??????????????????? cDNA ???????
?????? PCR ???????CAR ? mRNA ?? TaqMan Gene 
Expression Assays (CAR, Rn_00576085_m1; Applied Biosystems)????18S 
rRNA?? TaqMan Assay reagents (18S rRNA; Applied Biosystems)????
?????CYP2B1/2 ??? GAPDH ? mRNA ????????????
Platinum SYBR Green qPCR SuperMix-UDG (Invitrogen)????????
(5’-TGGTGGAGGAACTGCGGAAATC-3’ and 
5’-TGATGCACTGGAAGAGGAAGGT-3’ for CYP2B1/2, and 
5’-TGCACCACCAACTGCTTA-3’ and 5’-GGATGCAGGGATGATGTTC-3’ for 
GAPDH)? 
 
3-2-4? ????????? 
 
? ?????????(30 µM)??????(0.1 % DMSO)??? 72????
????????????????????????????????????
??? 10 %??????????????????????????????
???????????????????????? CAR ????β-actin ?
????? TFΙΙB????????????????????-???? IgG?
?  (Sigma)??????ECL Western Blotting Detection Reagents (GE 
Healthcare)????????? 
 
3-2-5? RT-PCR 
 
 33 
? HepG2??(3 × 105 cells/ml)? 6???????????????????
? 24?????????????????????? 48??????HepG2
????? RNA ??????????????????? cDNA ?????
??PCR???????CAR?CYP3A4?CYP2C8??? GAPDH?mRNA
? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ?
(5’-TGGTACTGCAAGTCATCAAGT-3’ and 
5’-CTTCAATTGTGTAGCGAAGAG-3’ for CAR, 
5’-GATTGACTCTCAGAAGGCAAAAGAACTGA-3’ and 
5’-GGTGAGTGGCCAGTTCATCATAATG-3’ for CYP3A4, 
5’-TGCACCACCAACTGCTTA-3’ and 
5’-CAATCGATAAAGTCCCGAGGATTGTTA-3’ for CYP2C8, and 
5’-TGCACCACCAACTGCTTA-3’ and 5’-GGATGCAGGGATGATGTTC-3’ for 
GAPDH)?PCR??????94? 2????94? 25??55? 25??72? 25
??????? 33 cycle (CAR)?35 cycle (CYP3A4 ??? CYP2C8)????
25 cycle (GAPDH)???? 
 
? 3?? ?? 
 
3-3-1? PPARα?????? CAR??? CYP2B1/2?mRNA??????? 
 
? ?????????????? 4 ??? PPARα?????(???????
????????????????????????WY14643)? 48????
???CAR??? CYP2B1/2?mRNA???????Fig. 8???????
CAR??? CYP2B1/2?mRNA??????? PPARα????????? 5
?? 10??????????????????? CYP2B1/2?mRNA???
??????CAR??????????????????????CYP2B1/2
?mRNA???????????????(data not shown)? 
 
3-3-2? ????????????????????? CYP2B1/2 ? mRNA?
???????? 
 
? PPARα???????? CYP2B1/2? mRNA?????????????
 34 
???????????????? CYP2B1/2 ? mRNA ?????????
???????????????????????????Fig. 9???????
???????? (20 µM)????????????????????
CYP2B1/2?mRNA?????????????? 
 
3-3-3? ??????????????????????? CAR ??????
?? 
 
? CAR????????????????????????????????
??[5]???????????? CAR??????????????????
?????????[55]?????????????????????????
???????????????? CAR????????????Fig. 10?
????????????????????CAR?????????????
????????????? 
 
3-3-4? ?????????????? CAR?CYP3A4 ??? CYP2C8 ?
mRNA??????? 
 
? RARα???????????????????????HepG2 ?????
? CAR?CYP3A4??? CYP2C8?mRNA?????????????Fig. 
11???????CAR?CYP3A4??? CYP2C8?mRNA????????
????????????????????????????? 
 
? 4?? ?? 
 
? ????????????????????4 ??? PPARα??????
CAR??? CYP2B1/2?mRNA?????????????????(Fig. 8)?
???????????????????????????? CYP2B1/2 ?
mRNA????????????????(Fig. 9)?????????????
????????? CYP2B1/2 ? mRNA ????????????????
???????????????????????????????? CAR?
??????????????????????(Fig. 10)??????????
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?????????? PPARα??????????? CYP2B1/2 ?????
????????CAR??????????????CYP2B1/2??????
???????????HepG2 ????????RARα??????????
?????????????CAR?CYP3A4??? CYP2C8?mRNA???
????????(Fig. 11)????????????????RARα?????
??? CAR??????????CYP3A4??? CYP2C8????????
??????? 
? ???????PPARα?????????????????????
CYP2B1/2?mRNA???????(Fig. 8)????PPARα????????
WY14643 ????????????????? CYP2B1/2 ????????
??????????[15]?????????????????PPARα???
??? CYP2B10 ?????????????????? CYP2B10 ????
??????????????[56]??????????PPARα??????
???? CAR??????????????????? CAR???????
??????????????????[56]???? CAR?????????
??? TCPOBOP ????? CAR ???????????????????
??CAR ?????????????????[27]????????????
??????? PPARα?????? CAR????????????????
CAR???????????????CYP2B1/2?????????????
???????? CYP2B1/2????????????????????? 
? ??????PPARα?????? CYP2B1/2? mRNA?????????
??????Wieneke?[15]??PPARα????????WY14643??CAR
??????????????CYP2B1/2 ????????????????
?????????????????? 1 ????????????????
??????????????????Wieneke ?[15]??????????
???????? PPARα????????????????????????
?? CYP2B1/2 ? mRNA ???????????????????????
?????(Fig. 9)?????????? PPARα?????????????
??CYP2B1/2?mRNA???????????????????????? 
? ????RARα???????????????????????CAR ?
mRNA???????CYP3A4??? CYP2C8?mRNA?????????
????????(Fig. 11)????????????????? CYP3A4??
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? CYP2C8?mRNA??????CAR?????????????????
????PPARα?????? CAR ??????????? CYP2B1/2 ?
mRNA????????????????????????????????
?????? CYP3A4??? CYP2C8? mRNA????? CAR?????
??????????????????CAR ???????? CYP2B1/2?
CYP3A4??? CYP2C8????????????????? CAR????
?????????????????????????????????? 
 
? 5?? ?? 
 
? ?????CAR????????CAR?????????????????
??????????????? 
 
1.? 4??? PPARα???????CAR??? CYP2B1/2?mRNA????
???? 
 
2.? PPARα?????? 1 ???????????????? CYP2B1/2 ?
mRNA??????????????????????? 
 
3.? ??????????????CAR ?????????????????
??????????????????? 
 
4.? RARα??????????????????????????CAR ??
??? CYP3A???? CYP2C8?mRNA??????? 
 
? ????????CAR????????????????????????
???? CAR???????????????????????? 
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? 6? 
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 40 
  
 41 
?? 
 
1.? LXRα????? CAR ??????????????????????
LXRα??? CAR ???????????????????LXRα?????
CAR????????????????-69 bp??-53 bp????? DR5?
?????????????LXRα? RXRα??????????????? 
DR5 ???????????????????????????LXRα???
CAR???????????????????????? 
 
2.? ?? CAR????????? 1???????????????????
??????????????????? 1 ????+1453 bp ??+1469 bp
???????CAR RAR????????????????????????
????? 1??????? CAR?????????? RARα???????
??????? CAR RAR???????????????????????
???????RARα? RXRα??????????????? CAR RAR ?
???????????????????????????????????
????????????????????????CAR ? mRNA ????
????????????RARα??? CAR???????????????
????????? 
 
3.?  CAR?????????? PPARα???????CAR????????
??????????????????????CAR ? mRNA ??????
? CYP2B1/2 ? mRNA ????????????????????????
?? CYP2B1/2 ? mRNA ???????????????????????
?????????????????????CAR????????????
???????????????????????????????????
???? 2??????CAR??????????????????????
? RARα???????????????????????????CAR ?
mRNA????????????? CYP3A4??? CYP2C8?mRNA???
?????????????CAR ??????????? CAR ??????
??????????????? 
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